Binding of manganese and iron tetraphenylporphine sulfonates to albumin is relevant to their contrast properties.
The interaction of Fe(III) and Mn(III) complexes of TPPS4 with bovine serum albumin (BSA) was studied by T1 relaxation measurements of water protons and high resolution 1H NMR of the porphyrin moieties. At excess of BSA, both metalloporphyrins bind to BSA as the high spin monomers. The relaxivity of bound MnTPPS4 is significantly higher as compared to the free form in solution. When metalloporphyrins are in excess, they aggregate at the BSA surface, up to two MnTPPS4, and up to 10-15 FeTPPS4 units per BSA globule. Bound aggregates are unable to enhance magnetic relaxation of water protons due to the antiferromagnetic coupling between metal ions in the aggregates. Therefore, the dose-effect dependences for metalloporphyrins in the range of metalloporphyrin/BSA ratio of 0 to 25 at the constant BSA concentration at pH 7.4 are characterized by a local maximum at about 2 for MnTPPS4, and a global maximum at about 3 for FeTPPS4, MnTPPS4 complex is more effective than FeTPPS4 in the whole concentration range. It is suggested that the difference in binding and aggregation properties of metalloporphyrins may be relevant to their relaxation efficiency in vivo, blood transport, and biodistribution.